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Kiyota-Nozawa ) , rational
value sharp pairs .
.
$(G, \chi)$ ( raI ) normalized L-sharp . , $L\cap \mathbb{Z}=\emptyset$
$G$ , $\chi$ 1 , 2 1 .
, $G$ , $\chi$ $G$ , $n=\chi(1)$ $\chi$ .





$L=\{\chi(g)|g\in G\backslash \{1\}\}$ , $(G, \chi)$ type $L$ .
([B]).




$(G, \chi)$ type $L$ , $|G|=f_{L}(n)$ , $(G, \chi)$ L-sharp .
$(G, \chi)$ L-sharp , $\chi$ .
, sharp pairs . 1 $L$
, 2, 3, 4 $L$ .
1.
$(G, \Omega)$ sharply t-transitive , $\pi$ . , $(G, \pi)$
$\{0,1, \ldots, t-1\}$-sharp .
, $G$ , $(G, \rho c)$ $\{0\}$ -sharp . \mbox{\boldmath $\rho$}G $G$
.
2.
$G$ , $\lambda$ $G$ 1
(1) $(G, \lambda)$ sharp pair ,
(2) $|G|$ , $(G, \lambda+\overline{\lambda})$ sharp pair . , $\overline{\lambda}$ $\lambda$
.
3.
$G$ $2m$ 2 , $\psi$ $G$ 2 , $(G, \psi)$
sharp pair .
4.
$G$ $4m$ 2 , 4 , $\psi$ $G$ 2 , $\xi$
$2m$ cyclic kernel nonprincipal 1 . $(G, \psi)$ ,
$(G, \psi+\xi)$ sharp pairs .
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, $(\chi, 1_{G})_{G}=m$
$\chi’=\chi-m1_{G}$ , $L’=\{\alpha-m|\alpha\in L\}$
, $(G, \chi)$ L-sharp $(G, \chi’)$ $L$ -sharp
. , sharp pairs , $(G, \chi)$ $(\chi, 1_{G})_{G}=0$
.
.
$(\chi, 1_{G})c=0$ , $(G, \chi)$ normalized .
.
$(G, \chi)$ L-sharp, $\mathcal{G}$ $\mathbb{Q}(L)$ $\mathbb{Q}$ , $L$ $\mathcal{G}$-orbits
$(G, \chi)$ rank .
, “ ” rank sharp pair $(G, \chi)$ .
$L$ ,
.
[CK] $L=\{\ell\}$ , $\ell=-1$ , $G$ , $\chi=\rho c-1_{G}$ .
[CK] $L=\{P,P+1\}$ , $\ell=-1$ .
[CK] $L=\{0, \ell\}$ , $P\neq-1$ , $\chi$ , $-P$ .
, $-P=p$ ($p$ ) , $G=P\aleph \mathbb{Z}_{p-1}$ . $P$ $p^{3}$
.
$[CKaK]L=\{-1,1\}$ , $\chi$ 2 , $G$ .
$D_{8}$ , $Q_{8}(n=3)$ ; $S_{4}$ , $SL(2,3)(n=5)$ ;
$GL(2,3)$ , $\hat{S}_{4}(n=7)$ ; $S_{5}$ , $SL(2,5)(n=11)$ ;
$PSL(2,7)(n=13)$, $A_{6}(n=19)$ , $\hat{A}_{7}(n=71)$ , $M_{11}(n=89)$ .
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[CK] $L=\{P,\ell+1,P+2\}$ , $l=-1$ .
[N1] $L=\{\ell,\ell+1,\ell+2,P+3\}$ , $\chi$
$SL(2,3)(n=2, \ell=-2)$ , $S_{5}(n=4, P=-1)$ ,
$A_{6}(n=5, P=-1)$ , $M_{11}(n=10, P=-1)$ .
, $L\subset \mathbb{Z}$
(1) $|L|=2$ , $( \chi,\chi)=1-\min(L)\cdot\max(L)$
(2) $|L|>2$ , $( \chi, \chi)\leq-\min(L)\cdot\max(L)$
, $L=\{-1,2\},$ $\{-2,1\},$ $\{-1,0,2\},$ $\ldots$
.
, $L$ .
, $L_{0}=L\cap \mathbb{Z},$ $L^{*}=L\backslash \mathbb{Z}$ , $L^{*}\neq\emptyset$ .
1([CK]).
$(G, \chi)$ rank 1 normalized L-sharp with $L_{0}=\emptyset$ , $G$
, $\chi$ 1 \searrow 2 1 .
2 $([A|,[AKN|,[KN|)$ .
$(G, \chi)$ rank 2 normalized L-sharp .
(1) $L_{0}=\emptyset$ , $G$ $p^{2}$ ($p$ : ) , $\chi$ 1 ,
2 1 $(p>3)$ .
(2) $|L_{0}|=1$ , .
(i) $L_{0}=\{-1\},$ $G$ 4 , $\chi$ 1 .
(ii) $L_{0}=\{-1\},$ $G$ 9 , $\chi$ 2 1 .
(iii) $L_{0}=\{0\},$ $G$ $2p$ ($p$ : $\geq 5$) 2 , $\chi$ 2 .
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3 ([N2]).
$(G, \chi)$ rank 3 normalized L-sharp .
(1) $L_{0}=\emptyset$ , $G$ $pq$ ($p,$ $q$ ), $p^{3}$ ($p$ )
, $\chi$ 1 , 2 1 $(p, q>3)$
.
(2) $|L_{0}|=1$ , .
(i) $L_{0}=\{-1\},$ $G$ 8 , $\chi$ 1 .
(ii) $L_{0}=\{-1\}$ . $G$ 27 , $\chi$ 2 1 .
(iii) $L_{0}=\{-1\},$ $G$ $2p$ ($p$ : ) , $\chi$ 1 .
(iv) $L_{0}=\{-1\}$ . $G$ $3p$ ($p$ : $\geq 5$ ) , $\chi$ 2
1 .
(v) $L_{0}=\{-1\},$ $G$ $4p$ ($p$ : $\geq 5$ ) 2 , 4 ,
$\chi$ 2 ( $2p$ cyclic kernel ) 1 .
(vi) $L_{0}=\{0\},$ $G$ $2p^{2}$ ($p$ : $\geq 5$) 2 , $\chi$ 2 .
(3) $|L_{0}|=2$ , .
(i) $L_{0}=\{-2,0\}$ $\{-1,1\}$ . $G$ 16 2 , 4
, $\chi$ 2 , 2 1 .
(ii) $L_{0}=\{-1,0\}$ , $G$ 18 2 , $\chi$ 2 .
(iii) $L_{0}=\{-1,0\},$ $G\cong\hat{S}_{4},$ $\chi$ 2 .
(iv) $L_{0}=\{-1,0\}$ , $G\cong A_{5},$ $\chi$ 3 .
1, 2(1), 3(1) .
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4 ( )I([AKLN]).
$(G, \chi)$ ( rank ) normalized L-sharp . , $L_{0}=\emptyset$ ,
$G$ , $\chi$ 1 , 2 1 .
Reduction
( ) 4 ,
$G$ 4 .
$p$- 4 . ,
5 $(G, \chi)$ L-sharp .
5 ([AKLN]).
$p$ , $\omega$ 1 - . , $\beta=\sum_{k=1}^{p^{\ell}-1}\beta_{k}(1-\omega^{k})$ $0\leq\beta_{k}\in \mathbb{Z}$ ,
$(p, k)=1$ $k$ $\beta_{k}>0$ , $gcd(\beta_{1}, \beta_{2}, \ldots, \beta_{p^{l}-1})=1$




$G$ , $p^{\ell}$($p$ ) $g\in G$ , $\chi(g)$
. , $L_{g}$ $\chi(g)$ $L$ Galois orbit , $f_{L_{9}}(\chi(1))$ $p$
. , 1 p\ell $\omega$ $s$ , $\chi$ $\rho$
\mbox{\boldmath $\rho$}(g) 1( $n-p^{s}$ ) \omega ( $p^{s}$ ), 1( $n-2p^{\theta}$ ),




Reduction , $G$ $p$- , $(G, \chi)$ normalized L-sharp with $L_{0}=\emptyset$
. 5 $G$ $p$ 1 .
, $G$ .
, $G=<g>$ with $o(g)=p^{\ell}$ , $\omega$ 1 . $L_{0}=\emptyset$ ,
$\chi(g)$ , $N_{\mathbb{Q}(\omega)/\mathbb{Q}}(\chi(1)-\chi(g))$ $p$ . , $\rho$ $\chi$
, $\rho(g)$ ’ $\alpha_{k}$
$\chi(1)-\chi(g)=\sum_{k=1}^{p^{\ell}-1}\alpha_{k}(1-\omega^{k})$
, $0\leq s\in \mathbb{Z}$ $gcd(\alpha_{1}, \alpha_{2}, \ldots, \alpha_{p^{P}-1})=p^{s}$ . $\beta_{k}.=p^{-\theta}\alpha_{k},$ $\beta=$
$p^{-s}(\chi(1)-\chi(g))$
$\beta=\sum_{k=1}^{p^{p}-1}\beta_{k}(1-\omega^{k})$
, $\beta$ 5 . , $g$ $g$
$\chi=(n-p^{s})1c+p^{\theta}\lambda$ $\chi=(n-2p^{s})1_{G}+p^{\theta}\lambda+p^{s}\overline{\lambda}$
, $\lambda$ $\lambda(g)=\omega$ $G$ 1 , $(G, \chi)$
normalized L-sharp , $\chi=\lambda$ $\chi=\lambda+\overline{\lambda}$ .
, 4 (Cameron-Kiyota ) l .
, $(G, \chi)$ rank $r$




. , $r=1$ , $|G|=p$($p$ ) .
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